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Control of cell and tissue polarity in neurectoderm by the PAR-1
(MARK) proteins in Xenopus
Jeremy B. Greena, Jacqueline M. Tablera, Olga M. Ossipovab,
Hiroaki Yamanakaa, Eleni Panousopouloua
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PAR-1 (MARK) polarity regulating kinases have diverse substrates
in invertebrate and vertebrate species but consistently act as polarity
regulators during development. We have shown by gain- and loss-of-
function studies in Xenopus that PAR-1 interacts with canonical and
non-canonical Wnt signaling to control primary body axis polarity
and shape and neuronal and ciliated cell fate specification. We
present new data indicating that PAR-1 acts as a layer-identity
specification factor in the ectoderm, implicating asymmetrical cell
division events in primary neurogenesis. We also define the onset of
secondary neurogenesis and establish the role of PAR-1 in regulating
cell fate at these later stages, including effects on proliferation,
differentiation and tissue architecture.
doi:10.1016/j.ydbio.2009.05.447
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Maintenance of progenitor fate at the neural plate border by
zebrafish prdm1a
Kristin Artinger, Christy Rossi, Grant Kelly
Department of Craniofacial Biology, University of Colorado, Denver,
CO, USA
Neural crest cells and Rohon-Beard (RB) sensory neurons are
induced at the neural plate border, but the molecular mechanisms
that are required for their induction remain unclear. We hypothesize
that multiple different progenitors exists for both neural crest and RB
sensory neurons and that similar molecular mechanisms are required
for their induction. Analysis of the prdm1a mutation suggests a
genetic link between trunk neural crest and RB sensory neurons since
both cell types are affected in the mutation, where RB neurons are
completely absent and neural crest cells and their derivatives are
reduced. Further analysis of gene expression at the neural plate
border suggests that there is an extensive overlap between prdm1a
and the epidermal marker, dlx3b, but not with neural markers sox3
or sox19a. Additionally, epistatic analysis suggests that prdm1a is
upstream of dlx3b/dlx4b and neurog1(ngn1) suggesting that prdm1a
acts primarily at the neural plate border by regulating transcription of
neighboring domains, downstream of BMP signaling and upstream of
Notch. The mechanism by which prdm1a regulates cell fate at the
neural plate border is not by affecting cell proliferation or cell death
but by regulating the progenitor fate such that in the absence of
prdm1a, the olig4 interneuron domain is expanded. When both
prdm1a and olig4 are absent, there is a slight upregulation of neural
crest and RB neurons. These data in combination indicate that RB
sensory neurons and neural crest cells are induced by the same
embryologic and molecular mechanisms at the neural plate border,
both requiring prdm1 to maintain progenitor fate.
HD05698 to KA.
doi:10.1016/j.ydbio.2009.05.448
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Wnt antagonism of Shh facilitates midbrain floor plate
neurogenesis
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The floor plate has long been recognized as a distinct group of
cells situated at the ventral midline in the vertebrate embryonic
central nervous system. It is defined by the expression of Shh, a
morphogen that patterns the ventral neural tube. Traditionally, the
floor plate was believed to be composed of ependymal cells and,
unlike the vast majority of cells in the neural tube, floor plate cells
were thought to be unable to differentiate into neurons. Recently, the
view of the differentiation potential of the floor plate has changed
dramatically. Genetic and in vitro lineage analyses demonstrate
unequivocally that Shh+ midbrain floor plate cells give rise to
midbrain dopamine neurons. As yet, little is known about the
mechanisms, which regulate whether or not the floor plate will
differentiate into neurons. Distinct spatiotemporal Shh and Wnt
expressions may distinguish the neurogenetic potential of these
structures. Here, we reveal an inhibitory role for Shh removal of Shh
results in neurogenesis from the hindbrain midline; conversely, high
doses of Shh inhibit proliferation and dopamine neuron production in
midbrain cultures. We then show that Wnt/beta-catenin signaling is
necessary and sufficient for antagonizing Shh, dopamine progenitor
marker induction, and promotion of dopaminergic neurogenesis.
These studies demonstrate how the dynamic interplay of canonical
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Wnt signaling and Shh may orchestrate floor plate neurogenesis, or
lack thereof.
doi:10.1016/j.ydbio.2009.05.449
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Functional analysis of CSPG in Danio rerio
Morris K. Jacqueline, Dan Hill, Brian Morningstar,
Amanda Swenson, Sutherland Laura
Department of Biology, Baldwin-Wallace College, Berea, OH, USA
Oligodendrocyte progenitor cells (OPC) have been identified in
mammalian central nervous system by the expression of a chon-
droitin sulfate proteoglycan (designated CSPG4 in the human genome
and NG2 in other vertebrates). Although several myelin genes have
been identified in Danio rerio, NG-2 positive OPCs have yet to be
identified in the adult teleost brain. In order to identify these cells
BLAST analysis with a rat CSPG-4 protein sequence was conducted
using the Ensemble Blast site of the Danio rerio genome sequencing
project at Sanger. CSPG-4 was identified and syntenic to the human
CSPG4. The entire sequence of the NG-2 cDNA has been confirmed
through RACE analysis. Expression of CSPG4 was confirmed in
Zebrafish adult brain using RT-PCR and in situ hybridization. Adult
Zebrafish brains were positive for CSPG4 gene expression in a subset
of cells suggesting that OPCs similar to mammalian OPCs are present
in the Zebrafish brain. Additionally in situ hybridization demonstrated
expression of CSPG-4 between 18 and 24hpf embryos in more distinct
regions of somites. CSPG-4 gene expression has also been detected in
mesenchymal condensations of developing chondrocytes within the
jaw at 48hpf. By 4days post fertilization, CSPG-4 gene expression is
downregulated in chondrocytes. In order to determine a function for
the CSPG-4 in developing chondrocytes and oligodendroctye pro-
genitors, morpholinos targeted to the CSPG-4 gene were injected into
one-celled embryos. The morphology of the cranial skeleton was not
altered by the morpholino knockdowns suggesting redundancy or
nonessential function for CSPG-4 in Zebrafish chondrogenesis.
doi:10.1016/j.ydbio.2009.05.450
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Knockdown of PAPSS1 expression in an inducible RNAi mouse
model demonstrates the requirement for sulfation in the
developing neocortex
Leslie A. King, Mauricio Cortes, Elviche Tsakem, Nancy B. Schwartz
Department of Pediatrics, The University of Chicago, Chicago, IL, USA
Sulfation of macromolecules is known to modulate a number of
cellular processes from proteinprotein interactions to growth factor
signaling. The universal sulfate donor in the cell, 3′-phosphoadenosine
5′-phosphosulfate (PAPS), is synthesized by two isoenzymes, PAPSS1
and PAPSS2, which are each expressed in a tissue- and temporal-
specific manner. PAPSS1 is the predominant isoform expressed in the
developing brain; therefore, to determine the importance of cellular
sulfation during normal brain development, we developed a single-
vector inducible RNAi construct containing the H1 promoter regulated
by the tetracycline repressor flanked with loxP sites. Generation of
transgenic mice expressing this construct and subsequent crossing
with Nestin-Cre mice generated mice which express an RNAi hairpin
directed to PAPSS1 in Nestin-expressing cells. Radiometric activity
assays of whole brain lysates from these mice at E15.5 revealed an 85
reduction in PAPS synthetase activity over control mice, indicating the
successful in vivo knockdown of PAPSS1. Phenotypically, mice with
reduced PAPSS1 expression have smaller brains, with a marked
reduction in the size of the neocortex. This difference in size is readily
apparentbyE14.5andpersists intoadulthood.Ourpreliminaryanalysis
indicates that the overall patterning of the cortex is largely normal, and
that the reduction in cortical size is not due to increased cell death,
suggesting a function for sulfation in controlling progenitor cell
division and/or differentiation.
doi:10.1016/j.ydbio.2009.05.451
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Apical and basal Ascl1 (Mash1) progenitors in the dorsal neural
tube contribute differentially to inhibitory and excitatory
neuronal populations in the spinal cord
Euiseok J. Kim, Jane E. Johnson
Department of Neuroscience, U of Texas Southwestern Medical Center,
Dallas, TX, USA
The dorsal spinal cord comprises a network of inhibitory and
excitatory neurons that are required for relaying somatosensory
information. The majority of these neurons (dILA, inhibitory and dILB,
excitatory) arise at a relatively late phase of neurogenesis from a
common progenitor domain defined by the neural bHLH transcription
factor, Ascl1 (Mash1). Here we redefine this Ascl1+ progenitor
domain into at least two subdomains (apical and basal) in the neural
tube and show that these two spatially separable Ascl1+ lineages
contribute differentially to inhibitory and excitatory neuronal
populations. To reveal this novel lineage relationship, we generated
two distinct inducible Ascl1-CreER transgenic mouse lines. In a line
where CreERT2 was knocked into the Ascl1 locus, expression of
CreERT2 recapitulates a complete Ascl1+ pattern. Whereas, a BAC
transgenic line with CreER™ replacing Ascl1 in the BAC preferentially
marks a basal subdomain at the lateral edge of the ventricular zone.
Lineage analysis from these two Cre lines reveals that inhibitory
neurons are generated from the apical subdomain of the Ascl1+
progenitor pool whereas excitatory neurons are generated from both
the apical and basal subdomains. In addition, Insm1, a marker for
symmetrically dividing neuronal progenitors, is restricted to the basal
subdomain. Together these observations suggest distinct neuronal
subtypes arise from progenitors with distinct cell division modes.
Functional analysis of Ascl1 in these two distinct lineages is being
examined using a conditional mutant allele of Ascl1.
doi:10.1016/j.ydbio.2009.05.452
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LMO4 controls the balance between excitatory and inhibitory
spinal V2 interneurons
Soo-Kyung Leea,c, Seunghee Leeb,c, Bora Leeb,c,
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Multiple excitatory and inhibitory interneurons form the motor
circuit with motor neurons in the ventral spinal cord. Notch signaling
initiates the diversification of immature V2-interneurons into excita-
tory V2a-interneurons and inhibitory V2b-interneurons. Here we
provide a transcriptional regulatory mechanism underlying their
balanced production. LIM-only protein LMO4 controls this binary cell
fate choice by regulating the activity of V2a- and V2b-specific LIM-
complexes inversely. In the spinal cord, LMO4 induces GABAergic V2b-
interneurons in collaboration with SCL and inhibits Lhx3 from
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